The increase in the rate of incarceration in the United States in recent decades (1) has drawn attention to the relationship between incarceration and health. Researchers have increasingly turned to administrative records to study the consequences of incarceration for mortality rates (2) (3) (4) (5) . Still, little is known about the performance of different methods to ascertain vital statuses of people involved in the criminal justice system. Some studies have relied on records of deaths among people in custody from departments of corrections (DOC) (6, 7) , whereas others have linked records of participants with mortality registries, such as the National Death Index (NDI) and the Social Security Death Master File (SSDMF) (8) (9) (10) (11) .
DOC death records are commonly used in national prison mortality surveillance (6, 7) , but these records only identify deaths that occur among people in custody (e.g., prison, jail) or under supervision (e.g., parole, probation). To assess longterm mortality rates, identifiers can be linked with the NDI or records derived from the SSDMF. The NDI is a comprehensive database amassed from state death certificates that has traditionally been shown to yield more matches than other sources, but it charges users to search records, has an approval and reporting delay, and is restricted to use for medical and health research (12) (13) (14) (15) . In 2015, an early release program improved the timeliness of NDI data (16) . The SSDMF is more rapidly updated and available, either for a subscription fee through the National Technical Informational Service (17) , or for free through secondary websites (18) . However, the SSDMF only records deaths of people with social security numbers (SSNs), and since 2011, the public SSDMF no longer contains protected state death records. This means that records of more than 4 million deaths that occurred before 2011 have been removed and data on approximately 1 million fewer deaths have been added per year since 2011 (19) (20) (21) .
Use of data from the NDI and SSDMF may result in differential ascertainment in populations overrepresented in the criminal justice system, such as people who are young, black, or Latino (1, 14, (22) (23) (24) (25) (26) . Thus, it is important to estimate the relative utility of vital status data sources by criminal justice and demographic subgroups. We compared the completeness of vital status data obtained from the DOC, NDI, and SSDMF among individuals convicted of felonies.
METHODS
We conducted a longitudinal cohort study using data from a US Midwestern state correctional system that had jurisdiction over state prisons, felony probation, and parole. The cohort included 145,718 individuals sentenced for felonies in the state from January 1, 2003, to December 31, 2006 and excluded those who were re-sentenced for probation violations or re-sentenced for prior felony convictions. Deaths through December 31, 2012, were ascertained from DOC records and by linking identifiers obtained from the DOC with the NDI (Web Appendix 1, available at http:// aje.oxfordjournals.org/) and accessing publicly available SSDMF data through a secondary website (http://ssdmf. info/; see Web Appendix 2 for details) (12) . In the DOC data, 1.21% of records were missing any SSN, 89.51% had a single SSN, and 9.27% had more than 1 SSN. We calculated unadjusted mortality rates from each source, using rate ratios and McNemar's test to assess differences across sources.
Because DOC records only include deaths of individuals who were under DOC custody or supervision, we restricted the length of the observation period when comparing sources. We report results from 3 observation periods: the first captures all deaths through December 31, 2012; the second is censored after the date of last DOC contact with the individual; and the third is censored after the individual's last release from prison (see Web Appendix 3 for methodology details). Table 1 shows the numbers of deaths and crude mortality rates from each data source and observation period, along with comparisons across data sources. The NDI recorded more deaths than did either the DOC or the SSDMF in all observation periods (Web Figure 1) , and the discrepancies between the NDI mortality rate and those from other sources were especially pronounced among nonwhites and younger people (see Web Appendix 4 and Web Tables 1 and 2 for details of second and third observation periods). The DOC recorded fewer deaths in the first observation period than did either the NDI (for NDI vs. DOC, rate ratio (RR) = 1.70) or the SSDMF (for SSDMF vs. DOC, RR = 1.29), but the gap between DOC and NDI mortality rates narrowed when the observation period was restricted to time until last DOC contact (for NDI vs. DOC, RR = 1.17) or time until last release from prison (for NDI vs. DOC, RR = 1.06). Although the discrepancy between the NDI and DOC mortality rates was relatively small between the date of the sentence until the last release from prison, the differences were statistically significant in all time periods because of the sample size. Whereas the NDI and DOC mortality rate estimates converged as the observation period grew more restrictive, the SSDMF mortality rate diverged from the other sources in all periods (Web Table 3 ). The SSDMF recorded fewer deaths than did the other data sources except in the first observation period (through December 31, 2012), when the DOC rate was lowest because of its lack of coverage.
RESULTS

DISCUSSION
We compared 3 sources of death records-NDI, SSDMF, and DOC-for people convicted of felonies, a large and underrepresented population in health research. The NDI recorded more deaths than did any other source in all observation periods. During DOC custody or supervision, mortality rates derived from the SSMDF data were lower than those derived from the DOC and NDI data. In analyses in which we examined subgroups defined by race, age, sex, and sentence type, differences in vital statuses across data sources were most pronounced for nonwhites and younger people.
Discrepancies in mortality rates across data sources can arise for multiple reasons, including errors in identifiers (e.g., false aliases and SSNs) resulting in false positives and false negatives, linkage errors, and biases specific to the data source (20, 27) . DOC records are not prone to the error produced by linking records across data sources, but coverage is limited to deaths that occurred when people were in DOC custody or under its supervision. Moreover, our DOC records did not contain data on cause of death, which limits their utility for research. Although errors in linkage are a concern with data from NDI, it returns information on all potential matches, including matches for multiple aliases (at no additional cost); it is also thought to have the most comprehensive collection of death records (13, 28) . In addition, the NDI provides data on cause of death (at an additional cost). The main drawbacks of the NDI are its relatively high cost and the time it takes to approve user applications and perform matches.
Both the NDI and SSDMF may miss some deaths of individuals who do not have SSNs, who immigrated to the United States, or who returned to their country of origin at the end of life (15, 23, 25, 29, 30) . Such issues may be of particular concern among individuals involved in the criminal justice system because they may bias death rates downwards. However, a linkage between the National Longitudinal Mortality Study and the NDI did not show an appreciable bias resulting from missing SSNs in relative rates of death across groups divided by Hispanic and non-Hispanic ethnicity (31) . The SSDMF under-reports deaths of individuals who have not qualified for Social Security benefits by working for at least 10 years, which could explain why mortality rates were lower in the SSDMF for people of black race and individuals younger than 25 years of age. The SSDMF offers public subscription access and can currently be accessed through secondary public websites, but since 2011, some deaths have been redacted, making it much less useful to researchers (19) (20) (21) . The SSDMF also does not provide data on causes of death. Thus, we feel more confident in recommending the NDI than the SSDMF. Based on the population, setting, and observation period, investigators can select the source(s) best suited to their purpose and constraints.
